Background and Aims. Gastric cancer, because of its aggressive evolution and the high mortality associated with it, remains one of the most debated subjects in medical literature with Helicobacter pylori (HP) as a major risk factor. Chronic inflammation caused by HP infection represents the initial site of the predisposing and afterwards premalignant lesions for gastric carcinoma. The purpose of this study was to evaluate the prevalence of HP infection, of predisposing and premalignant lesions on gastric biopsies, as well as to identify the correlations between them. Material and method. A retrospective cross-sectional study was performed on gastric biopsies collected endoscopically from a single region, antrum or corpus, and from different regions, between January 2012 and July 2014. Incidence of HP infection, of predisposing and premalignant gastric lesions, the correlation of HP infection and these lesions, were evaluated. Results. HP infection was diagnosed in 32.81%. Predisposing and premalignant lesions were present in 53.64% of biopsies with most of them in the antrum. HP infection stands out for the under 50 yo group (p=0.001). No correlation between frequency of HP infection and predisposing and premalignant lesions was observed. Conclusions. Prevalence of HP infection in our study suggests that besides HP infection, other factors are also involved in gastric cancer development. Biopsies from different regions of the gastric mucosa do not offer extra information regarding HP infection prevalence but may be helpful in evaluating incidence and extension of predisposing and premalignant lesions. 
Introduction
Gastric cancer remains one of the most debated subjects in medical literature, firstly because of its aggressive evolution and because of the high mortality associated with it, despite all international efforts for improving primary and secondary prevention [1] [2] [3] . The pathogenesis of intestinal type gastric cancer involves different risk factors that lead to predisposing lesions (multifocal atrophy, intestinal metaplasia, pseudopyloric metaplasia) and premalignant lesions (displasia or intraepithelial metaplasia). Among the risk factors involved in the development of gastric carcinoma, besides environmental factors (alcohol use, salty foods, smoking and chronic biliary reflux) and genetic factors, Helicobacter pylori (HP) is considered a major risk factor, declared by WHO in the 1 st class of oncogenic risk and reconfirmed by the International Agency for Research on Cancer (IARC) [4] [5] [6] . The pathogen acts in two directions on epithelial cells: an indirect one, through inflammation and a direct one, by inducing genetic mutations [7] . In the first stage, the chronic inflammation caused by HP infection only affects the gastric antrum. Once the disease evolves, the chronic inflammation extends to the corpus and this will represent the initial site of the predisposing and afterwards premalignant lesions for gastric carcinoma [8] [9] [10] .
The purpose of this study was evaluating the prevalence of HP infection, of the predisposing and premalignant lesions, as diagnosed on gastric biopsies, identifying correlations between the infection and the lesions it determines in the gastric mucosa.
Material and method
A retrospective cross-sectional study was performed. The study material was selected from from all endoscopically prelevated gastric biopsies for diagnosis purposes and processed in the Pathology Department of the Tîrgu Mureş County Emergency Clinical Hospital, between January 2012 and July 2014. The study material included both biopsies obtained from a single gastric region, antrum or corporeal region, and those taken from different regions, but at least one from the antrum and corpus, processed and labeled accordingly. Cases submitted with material improper for diagnosis, insufficient material, and those diagnosed with benign and malignant tumors were all excluded.
Evaluation of HP infection was done in both HE (hematoxylin and eosin) stained slides and Giemsa stained slides, taking in consideration its presence or absence.
The predisposing lesions were evaluated in HE (hematoxylin and eosin) and PAS-AB (Periodic acid-Schiff-Alcian Blue) stained slides. The phenotype of the followed lesions was glandular atrophy (A), intestinal metaplasia (IM) and pseudopyloric metaplasia (PPM). In the category of glandular atrophy we included both nonmetaplastic atro-phy (the replacement of normal glands particular to each gastric region with fibrous tissue from the lamina propria) and metaplastic atrophy (replacement of the native glands with metaplastic ones). In the category of intestinal metaplasia we included both phenotypes, complete intestinal metaplasia -small bowel type and incomplete intestinal metaplasia -large bowel type. Pseudopyloric metaplasia was evaluated only on those biopsies obtained from the corporeal region, represented by antral glands within the oxyntic mucosa.
For premalignant lesions, intraepithelial neoplasia (IEN), we determined the following categories: negative for intraepithelial neoplasia (N-IEN), indefinite for intraepithelial neoplasia (I-IEN-foveolar hyperproliferation and hyperproliferative intestinal metaplasia), low grade intraepithelial neoplasia (LG-IEN), high grade intraepithelial neoplasia (HG-IEN).
Each parameter was evaluated by taking in account the gastric region from which the biopsy was taken. If the biopsies were taken from two different regions, evaluation was done separately considering the provenance of the samples.
In completing the evaluation of the relationship between HP infection and the lesions induced by it, we also took in account the gender and age of the patients. Because the study included only adults, the age groups covered 10 years each, the first one being between 20-29 yo while the last reffered to those patients >90 yo. We also conducted a comparative study between the frequency of HP infection, predisposing and premalignant lesions for patients under the age 50 and those over this respective age.
Statistical analysis was performed using the MedCalc Software, Version 12.5.0.0. Data were considered as nominal or quantitative variables. Nominal variables were characterized using frequencies. A chi-square test was used for comparison of nominal variable frequencies. The level of statistical significance was set at p<0.05.
The study was approved by the Ethics Committee of Emergency County Hospital Tîrgu Mures under the registration number 6842 / 01.04.2015.
Results
The study included 2530 biopsies, of which 1793 (70.87%) were taken exclusively from the antrum, 97 (3.83%) from the corpus and 640 (25.3%) from two different gastric regions, one antral and one corporeal.
HP infection was found in 830 (32.81%) of these cases, the frequency for each region being stated in the table below (Table I) (Figure 1) .
No statistically significant difference was found concerning gender distribution of HP patients (p=0.7), the female to male ratio was 1.5:1. The mean age of HP positive patients was 51.85 years old. Following statistical evaluation, we found a statistically significant correlation between HP infection and patient age (p=0.007), the infection being more frequent in the 50-59 yo (14.1%), 60-69 yo (26.39%) and 70-79 yo (21.9%) age groups. The results of the study show that HP infection was found in 23% of patients under the age of 50 and in 77% of patients older than 50 years.
Predisposing and premalignant lesions were diagnosed in 1357 (53.64%) of biopsies. 792 (58.36%) of cases were diagnosed based on biopsies taken from a single mucosal region while 565 (41.64%) of cases were diagnosed on biopsies from two different regions. The result of the study regarding the location of the lesions in the different areas of the gastric mucosa shows that in 1078 (79.26%) of cases the lesions were found only in the antrum, in 189 (13.9%) Fig. 1 . Helicobacter pylori present in gastric foveolae in HE (A) and Giemsa stained slides (B).
only in the corpus and in 90 (6.61%) cases lesions were found in both areas. The statistical analysis points out a significant difference in reference to the frequency of the diagnosed predisposing and premalignant lesions in relation to the type of endoscopic biopsy (p-0.001), these lesions representing 41.90% of the total N=1890 biopsies obtained from one region compared to 88.28% of total N=640 obtained from two different areas of the gastric mucosa.
We found no statistically significant difference regarding gender distribution (p=0.4) of patients diagnosed with predisposing and premalignant lesions, gender ratio being M: F=1:1.05. The mean age of patients with these lesions was 64.14 years, the most affected age group being 60-69 yo (32.54%), with a statistically significant correlation between the two evaluated parameters (p=0.001), the diagnosis of these lesions being more frequent in age groups over 50 yo. The comparative analysis of the two study groups, under and over 50 yo, shows that only 7.31% of lesions were found in the first group, while the second group included 92.69% of cases.
We obtained a statistically significant difference between age groups, HP infection standing out for the under 50 yo group (p=0.001). Thus, HP infection was found in 23% of the total N=830 relative to 7.31% of the total N=1357 of cases with predisposing and premalignant lesions.
The results concerning the correlation between HP infection and the A and IM (Figure 2) found in biopsies taken from a single gastric area versus those taken from two different gastric areas are shown in the tables below (Table  II) and (Table III) .
PPM was found in 17 (1.25%) cases, of which 4 (23.53%) associated HP infection, with no statistically significant difference between the two parameters (p=0.47).
Most cases, 1334 (98.37%), were included in the category negative for IEN, 17 (73.91%) of cases being diagnosed with I-IEN, represented by hyperproliferative intestinal metaplasia, and 6 (20.09%) cases being included in the LG-IEN category (Figure 3) . HP infection was present in two cases of I-IEN and LG-IEN, respectively. Statistical analysis shows that in those cases diagnosed with IEN HP infection is absent thus proving a statistically significant negative correlation between the two (p =0.002).
Discussions
Although all countries around the world are reporting a decrease in the incidence of intestinal type gastric cancer, it still remains an important public health problem, representing the second cause of death through cancer at global level [11] [12] [13] According to the gastric carcinogenesis pattern proposed in 1975 by Correa P et al. [9, 11, 14] intestinal type gastric carcinoma is the end result of progressive, cascading alterations that occur at gastric mucosa level, with Helicobacter pylori having a pivotal role in their development.
Epidemiological studies show that chronic inflammation caused by this infection is the trigger factor of these successive events, adding to the environmental and genetic status of each individual and together being the determining factors of gastric cancer development [5, 6, 13] . In our country, where gastric cancer incidence is notably high 10.41% [15] similar to that of Portugal (13.06%), Bulgaria (10.3%), Croatia (9.92%), there are no epidemiological Some studies carried out in Portugal, considered a country with a high incidence of gastric cancer, showed that Helicobacter pylori infection is close to 85 % [17] . In comparison, our results prove that the percentage of HP positive cases is just 32.81% although according to data given by the International Agency for Research on Cancer (IARC) on the incidence of gastric cancer, Romania is included in the same category as Portugal [16] . The lower incidence of HP infection, in a country considered high risk for gastric cancer, supports the theory which states that, in the pathogenesis of gastric cancer, other factors are of high importance, especially those linked to nutrition and dieting. On the other hand, we must consider the fact that due to the non-specific symptoms, many patients are treated before diagnosis with proton pump inhibitors (PPI) or are prescribed antibiotics with effect on HP, determining its migration or disappearance, but maintaining inflammation [9, 18, 19] .
Determination of HP infection is also possible through other tests, such as the urease test, and, by this, some patients with a positive test are getting treated without going through a digestive endoscopy procedure during which biopsies are taken [20, 21] . We can also state that there is no significant difference (p=0,35) between biopsies taken from a single location or from different areas of the stomach. This is due to the fact that HP initially affects the antrum but then it will also colonise the corpus.
The cases in which HP infection is positive only in the corpus stand out. In the situation in which the biopsy is taken only from the corporeal area, 14 cases in our study, and in which determining HP infection at antral level was not possible, the information brought by these cases is irrelevant. In the category of biopsies prelevated from different regions of the gastric mucosa, our study found 6 cases in which HP infection was only present in the corpus. In this type of cases, the extensive atrophic and/or metaplastic alterations present only in the antrum, like in the cases with chronic PPI treatment, lead to a change in microclimate that translates intro the disappearance of the pathogen from the antrum and its migration towards the corporeal region. For these patients HP eradication is recommended without the need for periodical follow-up [22] . If, besides the HP infection found at corporeal level, there are predisposing lesions in both regions, these cases fall into the extensive lesion category, needing periodic follow-up involving upper gastrointestinal endoscopy and biopsies [23] [24] [25] . A final category of patients is consisted of those patients who have an HP infection and predisposing lesions exclusively in the corporeal area, representing those with chronic, autoimmune atrophic gastritis, caused by the infection [26] [27] [28] . In our study, we found no cases of predisposing lesions limited to the corporeal mucosa, suggestive aspect for an autoimmune gastritis and which, in most cases, is not linked to HP infection.
Our data shows that approximately half (53.64%) of evaluated biopsies had predisposing or premalignant lesions. Notably, in 90 (6.61%) cases that made it possible to evaluate both regions of the mucosa, we found lesions in both antral and corporeal areas. These cases may represent the category of patients with extensive, multifocal lesions for which guidelines recommend a 3 year apart followup for endoscopic evaluation with several biopsies being obtained from several gastric regions [22, 23, 29, 30] . The significant difference between the frequency of predisposing and premalignant lesions as influenced by the type of endoscopic biopsy (p=0.001) can be explained by the fact that at least two biopsies from two different areas allows a better evaluation of the presence and extension of these lesions in the biopsies The significant difference (p-0.001) between the percentage of cases diagnosed with HP (23%) and the percentage of diagnosed premalignant lesions (7.31%) for the under 50 yo age group, shows that the infection occurs at a younger age but lesions develop in time and are manifest in older patients [31, 32] . The fact that we found no correlation between HP frequency and the frequency of predisposing and premalignant lesions diagnosed on biopsies shows that in the gastric carcinogenesis other factors intervene, at least in our are, probably linked to the environment and food habits [2, 5, 6, 33] .
IEN lesions do not correlate with the presence of HP in biopsies, because LG-IEN represent late alterations that arise within a multifocal atrophic gastritis with metaplasia extended in both antrum and corpus. These extensive lesions lead to hypoacidity and the disappearance of HP. Concerning lesions I-IEN, most of the time, the cytonuclear changes are more pronounced because of HP infection and of the polimorphic inflammatory infiltrate. This is why these cases must be re-evaluated after the eradication treatment is finished.
Conclusions
The prevalence of HP infection in our study does not uphold our countrys' position in the ranking of countries with a high incidence of gastric cancer and proves that other regional, nutritional and life style factors are involved. This statement is also confirmed by the absence of a significant correlation between HP positive cases and the existance of predisposing and premalignant lesions in the studied casuistry.
With a difference in the under 50 yo age group between the number of HP infection cases and those with predisposing and premalignant lesions, we can state that there is a period of latency between the time of infection and the appearance of the lesions. This is also sustained by the fact that chronic inflammation is significantly associated with predisposing lesions.
The biopsies obtained from different regions of the gastric mucosa do not offer extra information regarding HP infection prevalence but prove their respective worth in the field of evaluating incidence and extension of predisposing and premalignant lesions.
